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SECTION I - Provide information summarizing the project proposal.

Project Title:

‘ Resilience Planning for Wisconsin Affordable Housing — Villa West

PSC Grant Request (S):

Applicant Cost Share ($):

Project Total ($):

Level 1 and 2

Microgrid Feasibility Study

Feasibility Study Level 3

$47,430 $26,080 $73,510
Choose one Eligible Activity
O Critical Infrastructure [0 Critical Infrastructure Microgrid | v/ Community Resilience Center

Feasibility Study

SECTION II - Provide information for your organization, signatory, and primary contact for the project.

Applicant Type: I City O Village

O Town

0 County

O Tribal Nation

[0 Wisconsin Technical College System

[ University of Wisconsin System

[ K-12 School District

v/ 501(c)(3) nonprofit

O  Municipal Utility (water, wastewater, electric, naturalgas)

[0 Hospital (public or nonprofit)

Name (on W-9):

Wisconsin Housing Preservation Corp (WHPC)

Address (on W-9):

150 East Gilman Street; Suite 1500, Madison, WI 53703

County or Counties Served by Project: |Brown

DUNS Number or CAGE Code:

927097055

NAICS Code:

236116

sign contracts)

Authorized Representative/Signatory
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Primary Contact
(if different from Authorized Representative)
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2. Application Budget Sheet (Attachment B Form)

Wisconsin Housing Preservation Corp

Resilience Planning for Wisconsin Affordable Housing

Summary of Project Budget

Lin Total Project
e | Description | PSC Grant Request Applicant Cost Share Cost

1 Personnel $5,000 $7,515 $12,515
2 Fringe $1,750 $1,750
5 Travel $735 $735
6 Contractual $42,430 $16,080 $58,510
7 Other SO
8 Indirect SO

Totals $47,430 $26,080 $73,510

% of Total 65% 35%

Applicant Comments: Enter budget information into the gray fields of the Summary
Project Budget. Fields are formatted to display whole numbers. This document is
formatted to print on 8.5"x11" paper. Include it as directed in your PDF application.
Definitions of each line item are provided on the Definitions Tab. (Use this space to add
additional budget information.)



3. Application Narrative

Project Description

Wisconsin Housing Preservation Corp (WHPC) and Elevate, a national nonprofit with offices in Madison,
WI, are committed to serving affordable housing. We recognize housing — especially affordable housing -
as critical infrastructure, as does the Biden administration®. We work every day to preserve and revitalize
affordable housing to serve those who need it most. Our proposal seeks to develop an energy resilience
plan for a WHPC affordable housing development that serves senior and disabled, low- and moderate-
income residents in the City of Green Bay, WI. We propose to complete a feasibility study and preliminary
design for a Level 1 microgrid community resilience center for the Villa West Apartments campus. The
Level 1 microgrid will incorporate rooftop solar and storage on 12 campus buildings and will support a
community resiliency center to serve as a safe haven and emergency heating/cooling resilience hub for
residents in the event of a power outage or extreme weather conditions.

This microgrid seeks to provide continuous operation of several critical lifelines in the event of a power
outage or extreme weather. These include several key lifeline categories as defined by FEMA’s Community
Lifeline Tool Kit, including Food, Water, and Shelter for senior and disabled residents; Energy, by managing
power supply and grid maintenance for this 170-unit affordable housing campus; with the potential for
supporting Health and Medical lifelines by providing drug and medical supply storage for residents. These
lifeline categories are critical to health and wellbeing of the Villa West residents in the event of a power
outage or extreme weather.

The feasibility and preliminary engineering design for the CRC Level 1 microgrid includes:

1. Property Assessment
2. Benchmarking and Load Analysis

11 https://www.whitehouse.gov/briefing-room/statements-releases/2021/03/31/fact-sheet-the-american-jobs-plan/



Solar Design

Critical Load Assessment

Storage and Microgrid Design
Optimization and Financial Analysis
Recommendations and Reporting
Funding and Procurement Support

PN U AW

Our proposal seeks grant funding to provide critical pre-development technical capacity and engineering
work needed to develop a microgrid design for the Villa West Apartments and to support the subsequent
work of funding/financing and procuring the systems needed to make this a reality. We believe this
feasibility study and preliminary design will be a blueprint for developing affordable housing resiliency
hubs in the region and nationally.

The details below provide comprehensive descriptions of the analytical and design processes involved in
microgrid design and shares the rationale and anticipated outcomes. Reference materials have been
included in the appendix for primary technologies discussed in this proposal. These materials include:

e REopt Energy Modeling Software

e HOMER Energy Modeling & Microgrid Design Software

e Schneider Electric EcoStruxure Microgrid Operation Controls

e Siemens RTU SICAM Microgrid Operation Controls

e Hitachi e-mesh Microgrid Operation Controls

4. Merit Review Criteria

4.1. I|dentification of Critical Infrastructure

The Villa West Apartments in Green Bay, Wisconsin e T
2 LT Y ic

provides affordable housing and independent living = LS ] Comm?m

amenities to low- and moderate-income senior and & - H) : Room

disabled residents. The coronavirus outbreak has (S, , .
put the U.S. housing crisis and the need for healthy &= i RO e
housing in the spotlight, underscoring the fact that e :

our most vulnerable populations, such as the Villa
West residents, are often residents in affordable
housing and, even though they are renters, rely on
their apartments as safe havens in times of crisis as
oftentimes they have no other place to go or must
rely on medical support to be moved. With over
777,0002 Wisconsin residents living in rental
housing, housing is  considered critical
infrastructure and serves as a safe haven, providing
shelter and access to heating, cooling, and power for critical systems (e.g., medicine and medical devices)
for Wisconsin’s most vulnerable residents and communities in the event of power outages or
interruptions. Another important need for a CRC is the impact of extreme heat. Extreme heat events can

2 National Low-Income Housing Coalition: Out of Reach Report



https://reports.nlihc.org/oor/wisconsin

trigger a variety of heat stress conditions, such as heat stroke or aggravated respiratory conditions. Seniors
and the disabled are disproportionately at risk for extreme heat impacts, especially during power
interruptions or outages.

This 10-acre Villa West campus has 12 low-rise buildings, with 170 units of affordable housing, as well as
an onsite, 1,000 square foot office and community room, with a kitchen, library, and community gathering
space. This shared space is used for social events, family functions, and a resident gathering space, and
can be used as an emergency heating and cooling center in the event of a power outage. Each individual
building (about 12 to 16 units per building on average) is master-metered, and all utilities are paid by
WHPC.

The Villa West property is currently undergoing a major rehab. As part of this rehab, WHPC will
incorporate energy efficiency measures such as added wall and roof insulation, efficient lighting, and
upgraded HVAC equipment to reduce operating costs but also make the units more comfortable for the
residents. Completing this feasibility study for a Level 1 microgrid as part of the rehab process will allow
WHPC to incorporate the upgraded systems into the microgrid design.

4.2. Key Partners and Stakeholders

The key partners to complete the feasibility study and engineering design include Wisconsin Housing
Preservation Corporation, Elevate, American Microgrid Systems, and WPS, the local utility. Key
stakeholders are the residents of the Villa West’s 170 units community and other affordable housing
providers that will benefits from the results of the feasibility work.

The primary applicant for this grant request is Wisconsin Housing Preservation Corp. (WHPC), a 501(c)(3)
nonprofit organization and a prominent leader in the affordable housing industry. WHPC believes that
housing is a basic right and that it is the first step to building a better life for residents served. As the
largest affordable housing provider in Wisconsin, WHPC provides safe and affordable housing to more
than 8,355 low- and moderate-income households, serving as a cornerstone for seniors to age in place,
families to have a consistent place to call home, children to improve academic performance by attending
the same neighborhood school over time, those living with disabilities to maximize their potential,
veterans to reintegrate into society, those dealing with alcohol and drug dependency issues to take
advantage of onsite AODA services or referrals, and unemployed or underemployed to complete their
education and utilize job training programs. WHPC is proud to be on the front line of providing quality,
affordable housing throughout Wisconsin and to lead by example with innovative projects that improve
the quality of life for WHPC residents. We stand ready to meet the challenge of helping our communities
provide low-income housing that is worthy of the word “Home.” As the primary applicant and owner of
the Villa West property, WHPC will be responsible for overall project management and deliverables.

Feasibility and engineering work will be completed by Elevate and American Microgrid Solutions (AMS).
Elevate is a mission-based 501(c)(3) dedicated to smarter energy use for all. Founded in 2000, Elevate
works nationally with a team of 150 people located in CA, IL, MI, MO, OR, and WI. Our energy analysts,
construction managers, and project managers provide affordable multifamily housing and non-profits
with a suite of energy efficiency, water efficiency, and onsite generation services to improve the overall
operation and performance of their properties. We offer support throughout the entire upgrade process,



beginning with an analysis of current usage, an onsite assessment, project scope development, and
integrated design assistance through construction oversight, quality assurance and quality control, green
certification administration, and post-upgrade monitoring. To date, Elevate has been responsible for over
$73 million worth of energy efficiency upgrades made to over 66,000 residential units saving 9.7 million
therms of gas and 34 million kWh of electricity. We have also facilitated the installation of more than 22
MW of solar serving low-income and environmental justice communities. Elevate also works closely with
municipalities on climate and energy planning, solar mapping, and street lighting retrofits and with utilities
on demand response programs. Lastly, Elevate administers workforce development programs for clean
energy industries in several states: www.elevatenp.org.

American Microgrid Solutions will support solar and microgrid design and optimization analysis,
particularly where campus wide aggregated analysis is necessary. AMS delivers hybrid power systems and
energy tools that improve security, savings, and sustainability for a wide range of facilities. These systems
combine solar, battery storage, and conventional generation for the optimal mix of performance,
economics, and carbon reduction. AMS works with community-based organizations in low-to-moderate
income communities providing technical, financial, and other resources that are often lacking. AMS has
designed solar+storage systems in more than a dozen states and the District of Columbia. Their portfolio
of multi-family affordable housing projects includes properties in Boston, Buffalo, Washington DC,
Minneapolis, and Detroit. The AMS team brings a unique combination of design, engineering, and
operating experience. Ricky Buch, solutions specialist, developed microgrid projects in multiple countries
for General Electric and serves as a leading microgrid consultant to the World Bank.

Utility Engagement

The electric and gas utility that serves the Villa West Apartments is Wisconsin Public Service (WPS). The
project team has engaged WPS to share details of the proposed planning and scope of project. While WPS
policy does not allow for issuing specific letters of support for proposed projects, WPS representatives
have ensured us that this type of project would be allowed and feasible on their grid, and that WPS will
work with the project team to assess feasibility and interconnection requirements.

Villa West Apartments Resident Engagement

While the Villa West Residents community does not have a formal resident group, WHPC and our partners
will develop a communication strategy to engage residents in a way that includes their ideas and priorities
in our scope development and planning. This will include a combination of resident surveys and
interviews. We will ensure that our methodologies are flexible and easy for all residents to participate,
including paper surveys, phone surveys, and electronic surveys.

Of particular importance for this project will be gathering resident feedback on determining priorities for
the critical load. This will include resident power usage during an outage. For example, is heating and
cooling a common area a priority, common campus lighting, the ability to charge computers and phones,
or the ability to store medicine or medical supplies. These priorities will be integrated into the critical load
design and, ultimately, into the generations and storage requirements for the final microgrid design. It is
likely that several scenarios will be designed to allow analysis that balances resident priorities, financial
performance, and general feasibility.

4.3. Project Resilience Objectives and Metrics


http://www.elevatenp.org/
https://www.wisconsinpublicservice.com/

The aim of our effort is to develop a feasibility study, including preliminary engineering design, for a CRC
Level 1 Microgrid for Villa West Apartments that currently serve as critical infrastructure for residents.
The feasibility study will include the following project objectives: 1) introducing onsite solar generation
behind the meter for all 12 Villa West buildings thereby reducing reliance on fossil fuel and lowering
energy costs; 2) introducing energy storage and islanding technology that can isolate critical loads in the
event of a power outage and provide heating and cooling during extreme weather events; and, 3)
providing education resources and engagement to ensure residents are a meaningful part of the planning
process. Several key metrics will be used to guide the design process including:

Objectives and KPlIs:

On-site solar

Energy Storage and
Islanding

Education and
Engagement

Financial Performance

Rooftop solar systems
that reduce electric
load by at least 50%

Reduction in electric
utility bills and
operating costs.

Energy storage and
islanding technology
that provides 100% of
energy for the
identified critical load
for at least 24 hours.

In-unit plug load
reduction measures
using Focus on Energy
kits coupled with
education;
preparedness planning;
etc. for Villa West
residents

Lifetime solar, storage,
and microgrid
investment scenario
with an Internal Rate of
Return of at least 5%.

Resident engagement
on critical loads

Case study

A positive Net Present
Value and payback
before end of system

life.

It should be noted that energy efficiency measures and associated savings will be incorporated into the
planned rehab of the Villa West property and will therefore be considered as part of the load analysis.

An overarching objective of the feasibility study will be to optimize onsite generation and storage capacity
in a way that balances the amenities served by the critical load, the duration those amenities are available
during an outage, and the financial performance of the systems over time. The importance of financial
performance is critical to sustaining this important development therefore we will include financial
performance indicators such as Internal Rates of Return, Return on Investment, Net Present Value for
various implementation options.

4.4. Evaluation of Site-specific information

The Villa West Apartments campus comprises 12 buildings with 170 one-bedroom units that average 500
square feet per unit. The campus also includes a resident management office with a kitchen, activity
center, and club house within a common community room and in a park-like setting. Similar building
envelopes across the campus will also simplify the onsite generation system design for each building.

The property campus is made up of 12 buildings, each individually master-metered; as such residents do
not pay electricity bills. Master-metering offers flexibility in energy storage and microgrid planning to
allow for maximizing behind the meter solar generation on each building rooftop and meter, with micro-



islanding (discrete at the individual building level) or macro-islanding (a single, campus wide system)
potential. Our planning will allow us to design optimized energy systems, post-energy efficiency, and
determine whether islanding each individual building through smaller inverters and relays or the entire
campus using an aggregated campus load and master microgrid technology provides greater flexibility,
security, and financial performance. The following will be included in the feasibility study:

Task Description Lead Org
1. Property Assess roofing and electrical, shading and orientation, | Elevate
Assessment structural, metering and grid connectivity. Review
planned energy efficiency work.
2. Benchmarking and Analyze 12 to 24 months of energy usage, tariffs, Elevate/WHPC
Load Analysis rates, and metering; Acquire and analyze load data for

individual buildings and aggregate for campus wide
load; Project energy efficiency impact to load
profile(s), model load data where needed. Establish a
post-efficiency campus load model and interval
dataset for Solar and Storage analysis.

3. Solar Design Design optimal solar generation on each building Elevate
rooftop; Consider orientation, shading, roofing, and
interconnection; Maximize load offset with
individually metered and single campus system design

options.
4. Critical Load Engage WHPC, residents, and other stakeholders to WHPC/Elevate
Assessment determine the agreed upon criteria for critical;

Establish the critical load capacity and duration
benchmark based on criteria; Optimize solar and
storage to balance offset, costs, and critical load
criteria; Incorporate load management/peak shaving,
and potential ancillary services to maximize financial
performance where possible and realistic.

5. Storage and Model multiple scenarios of solar/storage/microgrid Elevate/AMS
Microgrid Design as needed to measure energy goals and financial
returns
6. Optimization and Analyze individual building storage Elevate/AMS
Financial Analysis (relays/cutoffs/loads) and a compare to campus wide

load/system; Optimize designs for best meeting
established criteria and meeting financial goals (see
metrics)

7. Recommendations Prepare a final report of all analyses, inputs, scenarios, | Elevate

and Reporting and anticipated financial performance outcomes;
Make final recommendations; prepare system and
component designs for each scenario, including
equipment lists, cut-sheets, one line drawings,
performance data and summaries, financial
projections.




Description Lead Org

8. Funding and Provide guidance on sources of incentives, grant WHPC/Elevate
Procurement funding, and financing; Support submission of
Support funding/financing applications and proposals; Support

procurement efforts, once funding is secured,
including RFP development and proposal review.

4.5. Technologies under consideration

A microgrid can be defined as an integration platform of distributed energy resources, energy storage
devices, and flexible load, which are connected in a low voltage distribution network. Those resources are
managed by a control system to guarantee the energy supply for users according to defined criteria, which
can be financial, environmental, technical or a combination of all of these. The feasibility study allows for
the evaluation of different equipment and technology types that measures outcomes in a way that
balances these goals. As such, the final technology types and equipment lists will be detailed at the end
of that design process. However, some technology considerations can be made based on current site
configuration.

Type Rationale

Energy Energy efficiency planning is currently underway and will include lighting, upgraded air
Efficiency conditioning, and weatherization in each unit and building space. Lighting upgrades will
convert incandescent lighting to LED throughout the campus. Old, inefficient air
conditioners will be replaced with efficient, Energy Star™ rated units. The energy
efficiency plan will be implemented as part of WPHC's current capital planning and will
ensure the campus is fully solar-ready at the completion of the proposed analysis.

Solar Panels | Solar arrays are most likely to include monocrystalline silicon solar panels. These are
the most common and widely available panel types in the U.S. and offer a wide range
of efficiency, configuration, and cost options.

Inverters Inverters will likely need to be grid-interactive, smart inverters. The use of micro
inverters or string inverters will be determined during the optimization process and
dependent on whether all arrays are aggregated into a single AC load or each building
is a discrete system.

Battery Similarly, lithium-ion battery batteries are highly efficient and widely available, so will
Storage likely be considered in this model. All battery types can be included in the optimization
process with HOMER Grid or REopt. The final capacity needs and microgrid controllers
will influence this decision, as well.

Microgrid The microgrid controls are anticipated to be simple, in that the aim is to manage loads
Controls and smoothly dispatch between in-grid and islanded modes. The controllers may be
optimized to manage loads (peak shaving). But it is unlikely that any other ancillary
services will be viable in this situation or market. The most common controllers in this
category include the Schneider EcoStruxure, Siemens RTU, or Hitachi e-Mesh, for
example.




*Specifications and product sheets for some of the equipment and products detailed above is listed in
Section 3 above and attached to this proposal in the Reference Section.

4.6. Cost Match

The capacity of affordable housing owner/operators is commonly constrained due to tight operating
budgets and the need to deliver enhanced, mission-driven services to underserved communities. For
highly technical aspects of building improvements, energy management, renewables, storage, etc., this
capacity is further constrained because of technical barriers. Therefore, opportunities like the PSC Critical
Infrastructure Microgrid & Community Resilience Center Pilot Grant are critical to allow these important
segments of the economy to participate. The following cost match will be provided by WHPC and Elevate
outside of the grant funding being sought to further the impact of this grant and increase the likelihood
of fully implementing the results of the feasibility study.

e  WHPC will provide $10,000 in labor and travel expenses
e Elevate will provide match funds of $15,000 to support the CRC Level 1 microgrid feasibility study.

Additionally, WHPC will fully manage and fund the energy efficiency analysis and implementation. They
will work with independent contractors to secure energy assessments for the buildings and campus,
facilitate the analysis, and ensure robust recommendations are provided, including specific upgrades,
equipment lists, costs, etc. WHPC will then implement the recommendations as part of their current
capitalization plan. Energy efficiency upgrades and other capital improvements slated for Villa West
Apartments are anticipated to cost approximately $800,000. These activities are not included as part of
the cost match in this grant budget but are borne by WHPC as part of the rehab process.

The results of the CRC Level 1 microgrid feasibility study will provide the funding blueprint for
implementing the project. With the deliverables from this process, WHPC will be ready to take advantage
of many opportunities for funding including grants and incentives, financing opportunities and company
reserves.

4.7. Data Collection Plan

The energy planning process is data intensive. Elevate will lead the data management and analysis
process, collecting energy usage data, load data, and occupancy information. Data will be transferred and
stored within a secure and encrypted environment. WHPC and Elevate will coordinate with WPS to access
utility data for each building which will be the basis for the load modeling calculations and the solar
modeling and analysis. Building operation data will be available through WHPC.

Solar array designs will be created by Elevate for each building, with a data output for each array exported
and managed separately, then aggregated into campus-wide power generation data. This data, along with
interval data, will be imported into HOMER Grid and/or REopt for load modeling, and storage and
microgrid design optimization. Each microgrid design iteration will include an output of projected building
and/or campus load profiles, as well as financial assessments that will allow for 25-year cashflows and key
financial metrics for each scenario. All this data will be stored separately using established naming
convention protocols.



4.8. Systems Sizing Analysis

The processes for system sizing and identifying optimal equipment are integrated and fundamentally
built around load analysis. That analysis will begin with a detailed load analyses of electricity usage using
utility data for the most recent 12-month period. Elevate engineers will analyze each building and unit,
common areas, and the office/community room, looking at electricity usage and patterns for each
individual building, considering average daily and seasonal usage patterns. These loads will be
aggregated and modeled to account for post-energy efficiency performance at the campus level, with
similar analysis of usage variations.

Each load and the aggregated campus load will be analyzed to determine the optimal onsite generation
and storage capacity using HOMER Grid software and the National Renewable Energy Laboratory’s
REopt software. This approach allows Elevate engineers to maximize offsetting electricity usage with
onsite generation and using stored power to balance the loads at peak usage times. The analysis of
battery capacity and islanding technology will also allow for simulated regulation of battery dispatches
in a way that ensures efficient load management and the ability to maintain power for critical load
dispatch in the event of a power outage. The amount of solar and storage capacity can be adjusted to
maximize this efficiency with critical load requirements, while considering overall costs. The final design
recommendation will be an optimized balance of these, using an iterative process that analyzes multiple
configurations of energy load, solar, storage, and dispatch scenarios.

The process above will be iterated for each building. All of the individual loads will then be aggregated to
create a single campus load and the process repeated for this configuration. We will compare the storage
needs and functions for managing multiple, discrete critical loads against a campus-wide system and
critical load. In the micro-load scenario, the community room and office will require the greatest onsite
generation and storage capacity to facilitate the larger critical load. If a significant gap is found in the
ability to meet the generation or storage capacity requirements within the discrete design, the discrete
approach to the microgrid may need to be abandoned and a campus wide system recommended.

4.9. Financial Analysis (including cost/benefit analysis, financing options)

The financial analysis will include all the costs for equipment and installation for each configuration being
analyzed, as well as costs for permitting, interconnection, cost of capital, O&M, etc. The value of
generated power will be integrated into the cashflow based on tariffs and net metering requirements for
the site. Offsets and savings from load management or ancillary services (if analyzed) will be integrated,
as will specific and quantifiable financial benefits to tenants. The value of incentives, monetized tax equity,
RECs, or other additions to the value stack will be included in the analysis, toggling key value-stack inputs
in a sensitivity analysis, as needed for each scenario.

Tenant non-energy, resilience, and environmental benefits are more difficult to quantify in the value stack
and methodologies somewhat controversial in the industry. However, these benefits can be captured and
measured were possible separately. These can include health and safety, job creation, resilience,
education, and reduced emissions, for example.

If no technical limitations exist for the discrete microgrid scenario, each configuration will produce metrics
that can be analyzed and compared. As mentioned previously, these include the size of the critical load,
the duration of the critical load, and the cost and long-term financial performance of each system. The



optimal scenario provides the longest duration of powering the full critical load, where long-term financial
performance exceeds financial goals. These financial goals can be a minimum Internal Rate of Return on
an outlay or financing of the project (above 5% for example), a minimum Return on Investment (10% for
example), a Net Present Value close to $0, or simple payback threshold (not greater than 12 years for
example). The images below provide a graphic example of an Elevate standard pro forma summary, as
well as a portion of the 25-year cashflow. These are for illustrative purposes only.

Summary Financial Metrics

25-Year Cashflow

S
25-Year Costs: ($605,631) s200,000
25Year Revenues: 61,079,347 S100,000
25Year Net Benefits: 5473717 -
25-Year Net Present Value (NPV): $237,398  Electricity from Solar
Return on Investment HOI]: 78.2% 58% Electricity from Utllltv
Internal Rate of Return (IRR) 8.5%

Upfront Costs (5500,000)

[Average Annual Revenue 518,943

Payback Period: ears 5.8

Business Case - System Owner

T ear L] 1 2 3 4 5 & T &
INSTALLATION CO3TS :

Generation Equipment 1 455 H [$252,200]

Ealance of Plank 1 24% E [$115,26:5]

Interconnection 1 [ H (323,530

Development Costs & Fee 1 255 : [$111,202]

Zite Preparation cost $installed watt $0.06 [$12,000]

Zite Purchase Caosk 1 10 0

Femaval Cost 1 10 0

Zite lease cost [based on per acre §:= $iAcredir 10 $0.00

Total Inztallation Costs E [(1500,000)

CAPITAL COSTS H

Construction loan 1 E 0

Construction loan downpayment 1 H 0

Construction loan clasing costs 1 E 0

Construction loan payments 1 H 0 0 10 f0 0 10 f0 0
Operating loan 1 E 0

Operating loan downpagment 1 H 0

Operating loan closing casts 1 E 0

Operating loan pagments b1 H 0 10 30 f0 0 30 f0 0
Total Cost of Capital : 10 10 10 30 10 10 30 10 10
DPERATING EXPENZES kW :

Fixed O0&M Expense 1 $10.40 H [$2,050] 1$2,122] [$2,164] $2,207] [$2,251] 1$2,236] $2,542] [$2,353]
Insurance 1 1340 : 36501 [$634] [$707] 1$7122] [$736] 1$7511 [$766] [$781)
Project Administration b3 $5.20 H [$1,040] [$1,061] [$1,052) [$1,104] [$1,126] [$1,145) [$1,171] [$1,135]
Total Operating Expense : [$3,5000) [$3,876) [$3,354) [$4,033) [$4,113] [$4,136] [$4,273] [$4,365]
TAX BENEFITS :

Federal MTC 26T Tear 1 H $101,057

Federal FACRE Cash Equivalent 35T $175,000 ! 162,324 150,333 $30,203 5,122 315,122 33,061

Low Incame Housing Tax Credit Ho 4% H 0 0 10 f0 0 10 f0 0
PFlew Markets Tax Credit Ho : 0 10 30 f0 0 30 f0

Total Tax Bemefits ) : $164,01 150,333 330,203 $E,122 15,122 33,061 10 10
INCENTIYES : :

FRECs 1 Up to 15 years | 10 30 30 10 10 30 10 10
Incentive #1 % per installed watk 0% H 0

Incentive 2 % lump sum up Fronl 0% E 0

Incentive B3 [please seleck] 0% H 0

Incentive $4 [please seleck] 0% E 0

Total Incentive Pagments E 0 0 10 f0 0 10 f0 0
REYEHUES :

Fet Metering - Load 1 1 % Annual H 326,365 326,755 127,156 327,553 327,968 326,352 126,501 323,225
Pk Betering - Load 2 1 £ Annmal E 0 0 10 f0 0 10 f0 0
Zite Lease Paymenks 1 Fixed Annual o 0 0 10 f0 0 10 f0 0
Demand Charge Savings b1 Estimated 0 10 30 f0 0 30 f0 0
Total Revenne : 326,365 326,755 127,156 327,553 327,965 126,352 126,501 123,225
CAZHFLOW H

Mot Benefits [Costs] 1 o [$500,000 156,577 $73,221 $53,406 141,643 341,377 135,247 $24,521 124,560
Cumulative Cashflow 1 L[F500,000)  [$E15423] [3240,202]  [$186,736] [$145,147] [$103,171] 1$63,323] 3454027 [$20,541]
Payback Calculation Years E &8 10 1.0 1.0 10 10 1.0 10 10
Intarnal Rats mf Raturs

Inkernal Hek Bancfitr (Cartr larr Inans) % H CEE 00, D) $154,577 $75221 $53,406 $dd, 5% £d1,5977 $33,2d7 $2d,521 $2d,360
Inkernal Gumulakive Garkflou % CEE 00, D) ($315,d23) ($Ed0,20Z) (156, TaR] ($145,147) [$10%,171) [$58,423) (445,402 ($20,5d1)




Assessing Financing and Implementation Funding Options

Several financing and funding options will be analyzed and compared as part of the financial analysis. This
can include incorporating any local incentives, potential grants, as well as commercial or specialized
financing. For example,

e Tax equity financing would provide the option for a portion of tax benefits to be added the value
stack as part of financing. Tax equity options can lower overall costs and provide both construction
and operating loans solutions. Some organizations have simplified the monetization process for
nonprofits, like BlocPower, Legacy Solar, and CollectiveSun.

e Commercial financing can be considered based on current market rates. Based on the value of the
current project, the commercial cost of capital may provide reasonable returns.

e Regardless of the financing options preferred, grants and incentives will be considered were
possible. Grants might include foundation grants focused on resilience, like those from Kresge
Foundation or those facilitated by the Clean Energy Group. Other incentives can include Focus on
Energy

4.10. Environmental Impact

Environmental benefits will include reduction in kWh from the efficiency measures implemented as part
of the rehab and the inclusion of rooftop solar on each building. We will calculate energy savings based
on the load analysis and final solar design. The savings analysis will use Environmental Protection Agency’s
Greenhouse Gas Equivalencies Calculator? to calculate reduction in greenhouse gas emissions from the
energy savings.

3 https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator



Appendix A: Technical Reference Materials

REopt Energy Modeling Platform

REopt Model Inputs and Outputs
The REopt™ madel employs an integrated approach to oplimizing the energy costs &t a site by considering a range of project inputs and
outputs.

The model's inputs include electricity and thermal energy consumption, water demand, rescurce availability and technology options, and other drivers such

a8 complex tariff structures, incentives, net metering, and interconnection limits. Outputs include optimal energy technclogies and system sizes,

recommendations for system operations and dispatch, and an assessment of project economics.

Tecl

A diagram describes REapt's inputs and cutput, including loads, technology options, drivers, and an optimizsd minimum cost solution,

et

Drivers

Resilmrcy

Renewahlbe Generation

REopt

Energy Conservation
Measures

chnologies

REcpt models the following energy technologies:

Solar photovolkaics (FV)

Solar hot watar

Solar ventilation air preheating

Wind turbines

Biomass heating. electricity. and combined heat and power
‘Waste-to-energy heating, electricity, and combined heat and power
Landfill gas heating, electricity, and combined heat and power

Ground-source heat pumps

Energy Planning Model
Techno-Economic Optimi

scalation Rate

Technalkogies
Techrokogy Mix
Technobogy Size

Dperainns
Optimal Dispatch

uoRn|os 3500
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Project Economics
Capky, Oplx
Net Present Valus

fhov by WREL

Fuel cells

Electric storage

Thermal storage

Water treatment and storage

Dispatchable heating and cooling

Energy conservation measures (via Open Swdia)
Matural gas and diesel generation

Utility grid.



HOMER Energy Modeling Platform

Robust
hybrid
microgrid
optimization

modeling

HOMER™ Pro provides insight into
the complexities and tradecffs of
designing cost-effective, reliable
microgrids or distributed energy
resources. HOMER Pro models
hybrid systems that combine
conventional and renewable
energy, storage and load
management, driving informed
decisions so you can design your
systems with confidence.

HOMER® Pro microgrid software enables optimization of microgrid
applications in all sectors—from village power to slanded utilities.

Built on the trusted, standard-setting HOMER software, HOMER Pro
combines three powerful tools nested in one software product, enabling
engineering and economics towork side by side and provide informative
system insights.

At its core, HOMER is a simulation model. |t simulates, optimizes, and
analyzes your electrical system design using resources, load profiles,
and components to deliver the least-cost solution and economic
risk-mitigation strategies.

HOMER Pro simulates the operation of a hybrid microgrid for an entire
year, in time-steps from one minute to one hour. It locks at all possible
combinations of equipment and presents options that you can select to
create an optimal systerm. HOMER simulates hundreds or even thousands
of systems in a single model run

The software lets you ask as many “What if?” questions as you'd like. If
you are uncertain about variables in your model, HOMER Fro's sensitivity
analysis feature lets you consider multiple possibilities for almost any
variable. You gain insight into “what matters when” before you build,
which helps you optimize your system and manage project costs.

HOMER Pro makes it easy to compare thousands of possibilities in just a
single run, examining all potential combinations of system types and then
sorting the systems according to the optimization variable of choice. This
allows you to see the impact of variables beyond your control, such as wind
speed and fuel costs, and understand how the optimal system changes
with these variations.



HOMER Pro features our proprietary optimization
algorithm that significantly simplifies the design process
for identifying least-cost options for microgrids or other
distributed generation electrical power systems. HOMER
Optimizer™ is a “derivative free” optimization algorithm
that was designed specifically to work in HOMER.

Quickly turn your analysis into a branded proposal that
demonstrates cost-savings to your customer. Present key
aspects of a proposed system, offer clear cost comparisons,
and outline economic value streams. You save time and
earn customer trust with a professional proposal.

HOMER Pro can be customized with up to 9 individual
modules to meet your specific modeling needs:

Biomass - Advanced Grid
Hydro - Hydrogen
Combined Heat « Advanced Storage
and Power - Multi-Year
Advanced Load - MATLAB Link

About HOMER Energy by UL

Criginally developed at the National Renewable Energy Laboratory,
HOMER [Hybrid Optimization Model for Multiple Energy Resources)
set the global standard for desision making on the optimal mix of
resources, system configuration, and capital and operating costs of
microgrids. HOMER software has enabled more than 200,000 users
worldwide to produce economic feasibility studies, system design,
energy insight, and energy cost savings. HOMER Energy by UL
provides a strong foundation to empower people around the world
with tools, services, and information to accelerate the adoption of
renewable and distributed energy sources.

Try HOMER Pro for free at homerenergy.com,/trypro
or contact sales@homerenergy.com to learm more.

Reduce costs of proposal development by determining
early stage project feasibility

Achieve least-cost design by building out the basic
design of a microgrid or distributed energy resource
(DER) system

Mitigate project risk by considering all options

and scenarios

Compare competitive components in various simulated
environments

Identify price points at which different technologies
become competitive

Produce insightful customer-facing proposals that
demonstrate system value

Empowering Trust®



Schneider Electric EcoStruxure Microgrid Operation Controls

Wcrog r|d A
for smart-utilities

Benefit from behind:the-meter distributed energy business







Get ready for energy
market challenges

Taking full advantage of prosumers’ distributed energy resources is a
major challenge for energy professionals. Schneider Electric microgrid
solutions let you integrate demand-side distributed energy resources
into a greener, more efficient and reliable energy system.

Leverage demand-side distributed energy
resources fo balance supply and demand:
= Bailding systems [HWAC. bghting, electric
vehickes, hol waled, 24c.)
* Machines and induainal processes
= Enengy sborage sysiems
= Dispatchable anergy sowces (CHE gansat)
= Locally-generated rencwabie anegy
[S0iar wand)]

Boosl end users’ capacity ba:
= Gaenerals alacincily
= Stoe energy

= Tador their energy ussge habils io Meir
changing needs

= Make smaft enengy decisions

Microgrid
DER dispatch
Demand response

Island mode

Volt'VAR control

Innowate with Schoeider Ebeciric
Schreider Eleciic works side-by-side with
the professinnais shaping OMonmow's en engy
ecosysiem. Schneider Eleciic affars an
innowative microgrid-as-a-sernace sohdion ihal
lElS yini
= Tap inlo prosumers” enargy Rexdbdity in a fast,
reliable wey
= Aggregate e capacly af Several Drosumears
» Package capabiilies &5 an alraciive offgr
10 Cpricl Lusars
= Interface eficiently with prosumers

Up to 2 hours

of thermal inertia
usable for load
shifting when
managing HVAC
systems in
buibdings - without
impacting comfort
of cccupants.

(Soarrce: Sefeader
Elitric, Graariys)



Optimize for a smarter grid

The upcoming energy system is decentralized and interconnected,
with two-way flows of data and energy Digital technology also eases
a local supply-demand optimisation with involvement of users.

Energy markets

Metwork operation

? Price signal J
l
?mmmdﬂmm cantral |

|
? Prosumer snergy use
mianitoring

EcoStruxure™
Microgrid Advisor

Benefits Why utilities should care
= Holisfic enengy managemeant :
about microgrids

= Mo additional irvesiment in infrasiretune
reeded 10 cope wilth peak lead

= Increasad resfience of prosumers in cage
of blackauls

= Beiter integration of renavabies inio the grid

= Ability 10 uss prosurmer DER lo boost
gyt rekability

= Linw-£08t Scoess 1o Mewdbility tor 8 mons
batanced grid




Profit from comprehensive
microgrid management

Chur microgrd soluons axtend the smart grid bo within end users’ premises. As a leadar in smart
grid bechndlogies, you can brust that Sehnesder Blectric will deliver 8 complets salition that i
tailofed 10 the needs of your cusiomers, and endures that hey will Know exactly when and how 1o

slore, seil-consume, =8l back eneqgy, of paricipale o ancilarny sernices.

9 ¥ $ X

EcoStruxure™
Microgrid Advisor

3 T a3l aul Al

EcoStruxure™
Microgrid Operation®

DER Box

3 @l o =z DER

Savings and energy
control benefits

Two Layers of energy management:

= Pradicine with EcoStruse™
Microgrid Achasor

= Reacihe (real-tima) with the EcoSmune™
Microgrid Operaton (ophonal)

Monitoring, forecasting and managing

Pexible resources

= Flaxible oads such HVAC ar thermal
pracessas (using tharmal neris)

= Savart changing of electrical wehicles

= Elecinical siodage systems

= Dispatchabie generalion (CHE genssts, &t}

Monitoring and forecasting of other
resaunces

= Wariahhs rendveabis CErErahin P wird)
= Mo Nesible loads




The components of our solution

EcoStruxure™ Microgrid Advisor

An advanced Softwans 38 a Service and seamless interface mﬂ!ﬂ-
your facilities energy performance

Features:

= AUACEROToUS l:IFIEI'ﬂ].H:I'I of endusers DER - 2477365

+ DER apiimiZation acioss svehing use eases: @il mansgament. demand
change oplimization, demand responde, seil conaumption, Ekanding

* Proprietary prediciive algorithms using weathes lorecast infonmatian,
historical DER energy data, real-me eleciricity &R rales, sis specilic
operaling ConSiraints, elc

« Opersting scheliies af all irvaked DER update sy 15 minutes
= mmnmmmmma&rﬂmmmm&gﬁm&
« Liser interiace for PC, tablat, of smart Sehasider of white bl

» Native DpenADR b axchandgs informaticn with hird party ublity piatanm
and custom (Customn Web Sendees can be developed an dermand)

DER Box
Enabling hardware for EcoStruxure™ Microgrid Advisor

Features:
= EE&:.I' o insiall veall mourted cabiret, slandand power Sy g
ek CONPEC ATy

= Compatibke with maost DER - production sowces (Salar P CHF
&ic ], conbrollable iads [HVAC, EV charging stations, elc ), and

enargy siorage sysiems

= Conirel andior marsior your DER directly or thraugh exisling systems
[eig.: BME)

= T frndly - muliple conneciivly options (G406, prosg ASSM)

» On device siorage: for up o 7 days DERs and 3 days of
DER's schadula

« Fully compatible with Schneider Eleciric EcoStrusume™ Mictogrid
Cperation [Eanding capabdly, res-time DER managament)

Optional components

EcoStruxure™ Micragrid Dperation — mandalory in case

of islanding requirements

» Manage reconfiguration of elecical network undes diferent conditions,
including load shedding management

» Ensure real-me microgrid stabilty, ineluding |sad sharing logic

* Open Ethernet 110 architeciure

» Dual parts and redundarey for high relabiity operstion

» Microgrid software appheations buil on standard reliable platdonm




Craft your win-win partnership!

(0] (1) (2] (3]

Joint program Cusiomer Detailed Audit Agreement - Contract
managment selection 3 Under different modeds:
P R = & see SLA: Service Level
assesament Agreement, or
PPA: Power Purchase
A preement

=)

Installation Installation
of local systems of the gateway
§ and connection

1o the cloud

Possible operational model with utility partner

M Energy suppber and Schneider Elecine
M Schineiger Elecinc andior qualdied partner

M Energy suppies

Deploying our Microgrid-as-a-Service sobution Benefits for all stakeholders
1. We wark with you 1o set the projact abjecthes, Our open solulions. aikow:

ihe implementation, and Me end Usars » Smart ulibies 1o develop innovalive busshess

1o target frodels (PPA, lease, EPC, e )
2 We meesl with end users [0 assess I'EEEH:lr‘.g.- » Erl-usges 1o I;I"t'lb manedit af nes BB

and polential of thesr sites. ralice Bnergy cosls, reduce dependency fram
3. We (or a cerified Schneider Elecifc desaler) 'II'E?'II]. D grasmear

instal the system and get i up and rurning. - System opersins o leverags demand-gide
4 The and user &nbers inlo & 88nace afnearmeni ﬂb.‘h”"réﬂ an Tast, EESy and Codl-affaring Wiy

with erengy supplies o use the platiorm.

5. The platfarm runs 247, oolimizing the
usage of difierant loads, distribuled energy
resources, and supply from ullties and other
snergy raders

Take advantage of Schneider Electric’s
proven experience

= Hands-on knowiedge of your customers’ business-specific energy needs that positions ws
i accuratsly predict their consumplion

= Expart kndw-how in slactrical detnibulion sysiems froin design to oparalion

- Targetad enangy-mansl expenancs in arsas ke compensalion and agaregation, ensuring
that end USers’ enengy resources ane used most afficienitly
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Siemens RTU SICAM Microgrid Controls

SIEMENS
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Microgrid Control —
a SICAM application

Maximum security in operating microgrids

slemens.comimicrogridcontroller




Microgrid Contral | ©

Seamless operation.
Maximum security.

Benefits at a glance

Maximum efficlency throwgh a high-performing power supply system

Excellent grid quality meets the stringent requirements of autonomous
grid operation

Cost-effective aperathon with access to stralghtforward optimization
capabilities

Comprehensive Integration of renewable energy meets the climate
protection targets that promate CO, reduction

Resource-efficlent use protects the environment and minimizes costs

Microgrid Control — Configuration




Mlicrogrid Control | Configurate

Seamless operation.
Maximum security.

Benefits at a glance

Maximum efficiency throwgh a high-performing power supply system

+ Excellent grid quality meets the stringent reguirements of autonomous

+ + grid operation

Cost-effective operathsn with access to straightfonvard optimzation
capabilities

Comprehensive Integration of renewable energy meets the climate
protection targets that promate O, reduction

Resource-efficient use protects the environment and minimizes cosis

Microgrid Control — Configuration

IEC G0870-5 MODBUS
elc,




Why a SICAM

application?

Flexible communication through a
wide range of protocols and common
transmission media

Scalable base product for seamless
continuity

Intuitive operation utilizing the SICAM
Toalbox || and SICAM WER

Interdisciplinary enginearing made
possible by standardized configuration

High level of protection through
comprehensive security protocols




Microgrid Contred | &

A solution to fit
all your needs

Microgrid Contr 1 SICAM application
AT G raton, seanmles 1T ra b

Intellbgent energy management In a compact
space, Microgrid Control can be seamlessly
integrated into existing control systems. Eam
points through the solid interplay between
automation and remate contral, Thanks to
open interfaces and international standards,
the solution supports unlimited migration,
Perfarm maintenance through intuitive plog-
and-play functionality,

Choose fram one of twa saftware-
hardware combinations:

1. Gain more flexibility with an individualized
configuration of standardized hardware
and softwarne blocks.

Tha microgrid cabimet e
tha compact, flexible,
i pawertul SHEAM ABOOD
tmbgcaniral ard autoeaticn
Wysiam.

2. Benefit from a flexible control solution for
microgrid automation with a cost-effective
preconfiguned microgrid cabinet, 115 small,
fugged housing design is optimal for new
and retrofit installations

Gain the reliability you need and the security you can count on.
Discover Siemens’ Microgrid Control — a SICAM application.

siemens.com/microgridcontroller
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Hitachi e-mesh Microgrid Controls

Efficient and
performing

Unlocking potential across traditional
and renewable energy assets

HITACHI AEB

e-mesh Control

@
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HITACHI ABB POWER GRIDS



e-mesh Control
for BESS, distributed and
renewable energy resources

Ensuring a reliable and economical power supply with reduced carbon footprint

The rigé of distribubed emergy resturces The &-fesh™ portiolio & & scakable, e-rmesh Control & based on Htach
Medns power genaration companies. vertically mtegrated digital ecosysiem 1o ABB Power Grids” robusi, modular sand
must moritor, analyze and conirol a manage and oplirmize enengy af ol levels.  scalabie ATU platiorm. it s purposely
sophisticated set of generating assets It offers & wide range of applcations designed for uliity scale, microgrd and
whilst trying to minimize operational frcamy the Nikdl o the: Boandeoom, ol distributed enengy reSources Solulions.
Costs, incresss operstional svailability in the cloud and on presmises. with Appiicaton -specific yares

i MATEMIZE révenus oppanuriliss. At TS Srunsering efiorl




EFFICIENT AND PERFORMING E-MESH CONTROL

Ky features

* Compliancs with utility scsks tasilities
grid Gode reguinements ersuring
high-quality perwer Svadability

* EMective and efficisnt integration
of mulliple enengy résSources

* Extérisive $e1 of advanced power System
Tunctionakties, both grid connected and slanded

= Strong and resilent cybersecurity features

= Augmented resfiency ensuring power
in eritical loads during outanes

» Appbcabile in both gresn fisid
and brown felid Scendarios

* Irituitive Snd fexibie configuration
Bath on prefrisss and remotely

* Easily scalahie snd upgradeshis o
aafaguind your ifvesiments

* Wertically integrated with the other
products in the e-mesh portfalio.

+ Enhanced operalions and manienancs
af all connected energy asdets

» Protects the environment by improving iracitional
and distributed srengy mssts sfioency
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EFFICIENT AND PERFORMING E-MESH CONTROL

Controller  Applcation

Feal ures

e -FA

emiC-BESS

Batiery energy
storage Sysiems
powrer plant control

Fenewabis
P, el Pt
plant control

« FP & LOVPF control, seamiess ransillions

» Batlery ensngy Slorage slomatc rechange

emiC-G

PV irrvirbérs

Battery ensrgy

Fomail fusl
penersion

‘Wind turbenes

Grid/network
ntortace

* Smoothing
+ Renewabile curtailment
* Step load requirements
* P & O sharing, eic

+ S0 mansgemant

+ P & U0 contral, P & O sharing

= Grid Support mode

» Direct Sctive pOwer S8 Doints

* Oweriond ntermlllency support

® ks & spenninsg reserve
-Pumm_mmm
+ ideal loading of power sel poiniks

* Rermole voltage control, eic

= Remewabie Curlaiment
* Siep knad requirements
* P & O sharing, eic.

* Pipak shaving/shifting
* Load scheduling
= Seambess ranaition

Girid mymchnonization
Planned islarding. soambess ranaton
QAVPF control

Pl shavingshifting



& EFFICIENT AND PERFORMING E-MESH CONTROL

Grid edge technalogy
e-mieah Contrel uses grd edge techroiogy 1o atay shead of he
curve by using Industnial ntemet of Things techrelogy.

Grid code compliant
COy™y Comples o intermational grd codes. and
SANGErSS, o ERSUre phant STamNITy

o w
<> Suppors various industral open prolocols e
IECE0ETD-104, Modius and DNPI.

Cyber security
Inciudes Iechnical fealunes that e uliies or olher end uSers became

NERC-CIP of kxcal cyber security requistions complant.

& Sirnplified sofution
E mw“mm:mmm
reducing costs and minimsing spare pans handing.

Easy to handle
Diedveresd fesicly-io-umse, pre-configured snd type-tested b afferent
appicaions. Hardware is Benbie and sasy I scaie U




EFFICIENT AND PERFORMING E-MESH CONTROL

Seamless
Stabilisation

STATCOM Black start
Applications
Backuppower  SpINNing reserve
Smoothing . nciers
MM woltsge suppor

Grid Load
B
g
=]
(=]
Battery
Global service support Our sMer-sakes support snd gobsl serdces
Backed by 125 years of technology leadershgp, ledrn enabies Companss 1o reducs
deemain expertise @nd e induslry's largest rmainienance spend whilst befler profecting
instalied base, Hitachi ABB Power Grids heips assets and empioyees. Lifecycie management

custome s optimize ssset performance. and irsning can siss be provided.
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